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ABSTRACT m f

“The present study sought to generalize the effect of the avaflability

heuristic to more complex tasks and across various task categories. The
experimental design involved the manipulation of event characteristics
in order to induce a heuristic processing strategy for designated
avaflable events. The effect of these manipulations was investigated
for three types of response measures and across a range of event
frequencies. Results demonstrated the generalizability of the
availability heuristic across complex tasks and three types of response
measures--frequency estimation, probability estimation, ana choice
predictions. The availability of an event in memory produced an
overestimation of the frequency and probability of event occurrences.
Similarly, choice predictions judged available events as more likely to
occur. However, this effect was not consistent across all levels of
assigned event frequencies. The present study extended the
generalizability of the availability heuristic to more complex tasks and
provided an exploratory step toward defining the degree to which basic

findings ﬁoId across.a range of task characteristifi,
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INTRODUCTION

General Background

Decision theory in the 1950s and 1960s was based on the assumption

that individual decision makers operate in accordance with axiomatic
models of optimality (Edwards, 1961); Research within this framework
was aimed at investigating the extent to which actual decision behavior
conformed to normative principles (Edwards & Tversky, 1967); deviations
from these principles were attributed to the 1imited information
processing capacity of decision makers (Edwards, 1968).

In 1967 Peterson and Beach adopted this viewpoint in their
development of a theory about human behavior in uncertain situations
describing human beings as "intuitive statisticians.” Their
conceptualization is consistent with data showing that the relationship
between estimated and actual frequency is described well by the identify
function. Howell's (1973) review of this literature concluded that
*. . . subjects show a remarkable facility for synthesizing and storing
the repetitive attribute of event occurrences" (p. 51). Similarly,
Estes (1976) observed that subjects in probability-learning experiments
were extremely efficient at acquiring relative frequency information.

Except for a few fsolated studies (Attneave, 1953; Hintzman, 1969;
Tiegen, 1973; Underwood, 1969; Underwood, Zimmerman, & Freund, 1971),
research on judgments under uncertainty was dominated by the normative
approach until the publication of a series of innovative and influential
articles by Tversky and Kahneman (1971, 1972, 1973, 1974). Tversky and
Kahneman's work demonstrated that people often employ “"heuristic"

1
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processing strategies--simplified rules of thumb--to arrive at judgments
under uncertainty. 7These rules of thumb violated normative standards
and contrasted sharply with the conception of man as an intuitive
statistician.

Although the present study is concerned specifically with the
availability heuristic, it might be well to begin with a brief review of
several heuristics demonstrated by Kahneman and Tversky. The review is
intended to familiarize the reader with the concept of "heuristic"
processing strategies and to illustrate their pervasiveness in judgments
made under uncertainty.

Heuristic Strategies in Judaments Under Uncertainty

In a series of articles, Tversky and Kahneman demonstrated three
heuristics employed in making judgments under uncertainty:
(a) representativeness, (b) availability, and (c) adjustment from an
anchor. For example, Kahneman and Tversky (1972) described several
situations in which people judge the probability that an object or event
belongs to a class or process by how similar or "representative" it
seems to be of other objects or products of that class. This approach
to the judgment of probability can lead to serious errors because

representativeness is not influenced by several factors that should

affect judgment of probability. For example, prior probability of
outcomes and sample size are typically ignored by people using the
representative heuristic.

Two hypotheses incorporate the concept of representativeness:
(a) People expect even small samples to be highly similar to their

parent population and also to represent the randomness of the sampling

.
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3
representativeness as a heuristic for judgment and prediction {Kahneman
& Tversky, 1972). These two hypotheses can explain (a) the common
belief that chance processes are self-correcting, (b) the exaggerated
faith in the stability of results observed in small samples, (c) the
gambler's fallacy, (d) the common tendency to exaggerate the consistency
and predictive value of personality traits, and (e) the tendency to
overestimate the correlation between similar variables (Tversky &
Kahneman, 1982).

In other cases decision makers were found to fely on an event's
availability in memory to index its frequency of past occurrence or its
probability of present occurrence (Tvérsky & Kahneman, 1974).
Availability is a useful clue for assessing frequency or probability
because instances of large classes are usually recalled better and
faster than instances of less frequent classes. However, availability
is affected by factors other than frequency or probability such as
(a) the salience or differential retrievability of certain events,

(b) the effectiveness of a search set, (c) the imaginability or
availability of construction of an event, and (d) the illusory
correlation effect--the overestimation of the co-occurrence of two
events that have strong associative bonds.

And finally, Tversky and Kahneman (1974) discussed the failure of
decision makers to make necessary adjustments of initial judgments. It
was demonstrated that starting points yield estimates biased toward
these initial values. This "anchoring" effect is due to
(a) insufficient adjv "tment, (b the tendency to overestimate the
probability of conjunc*’. 2 events and underestimate the probability of

disjunctive events, and (c) anchoring in the assessment of subjective
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probability estimation--the degree of adjustment depends on the

g‘ procedure of elicitation.

: The fact that actual decision behavior is often inconsistent with 1
normative standards underscores the importance of the distinction | l
between how the decision maker ought to behave and how he or she does
behave. As noted in a review by Slovic, Fischhoff, and Lichtenstein
(1977), the shift from a normative model to a descriptive model typified
by Tversky and Kahneman's work was an important change and provided new
;: direction for research in the area.

The same review by Slovic et al. (1977) described a long list of
judgmental biases, deficiencies, and cognitive illusions that had been
demonstrated in the judgment of uncertainty. Four years later Einhorn
and Hogarth (1981) noted that the list had increased in size and
captured the interest of researchers in other areas in psychology
(Nisbett & Ross, 1980; Rowe & Rose, 1977) as well as such diverse
disciplines as sociology, law, and risk management (e.g., Miller, 1980;
Pennington, 1981; Saks & Kidd, 1979; Slovic, Kunreuther, & White, 1974),

- Einhorn and Hogarth proposed that now researchers must go beyond

cataloging the types of heuristic biases and begin considering the
specific conditions under which heuristic biases occur.

One fruitful direction for future research on the heuristics may be
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the investigation of specific task conditions and characteristics.
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;! Several researchers have suggested that seemingly minor changes in task |
fi characteristics may determine whether or not people use heuristics :
(Ebbeson & Konecni, 1980; Hammond, McCelland, & Mumpower, 1980; Howell & :
. Burnett, 1978). The generalizability of the effect of heuristic !
;i strategies may be dependent on how tasks vary between the laboratory and \
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the natural environment and what kinds of effects can be expected from

such differences.

The present study investigated the generalizability of a heuristic

processing strategy--specifically, the availability heuristic--across
more complex tasks and various task categories. Although researchers
have invoked the availability heuristic as an explanation since its
conception 10 years ago, the majority of the studies designed to
demonstrate the heuristic have employed experimental stimuli lacking in
the multidimensionality that characterizes repetitive events ip the real
world. Even studies that employed "real world" events as stimulus
materials were not designed to allow subjects to actually experience the
data. Because there is rarely any uncertainty in most laboratory
studies about what information should be attended to or how it should be
encoded, highly simplistic stimuli may not yield simplified
representations of real world heuristic processing but qualitatively
different representations.

The present study attempted to generalize the effect of the
availability heuristic to more complex tasks that simulate the
multidimensionality that characterizes repetitive events in the real
world. In addition, the study investigated the role that seemingly
minor task characteristics play in amplifying or reducing heuristic
bias.

First, a review of the availability heuristic is presented to
familiarize the reader with Tversky and Kahneman's original
conceptualization and to discuss the contributions made by research in
both the frequency estimation and soqia] judgment literature. Following

this discussion examples of recent results evidencing the sensitivity of
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judgment to seemingly minor changes in tasks are presented in order to
?! illustrate the importance of investigating the effect of such variables
Qf, on the availability heuristic for judgments under uncertainty.

The Availability Heuristic

Tversky and Kahneman's Conceptualization of the Availability Heuristic

0f the heuristics discussed by Tversky and Kahneman (1974), the
availability heuristic is hypothesized to be the most frequently used.
Availability is a useful clue for assessing frequency or probability
because instances of large classes are usually recalled better and
faster than instances of less frequent classes. However, the heuristic
is often a fallible guide for such judgments because many factors
besides actual frequency or statistical probability affect the
availability of events in memory. Though availability is often an
appropriate cue for such judgments, it is also affected by subtle
factors unrelated to likelihood. For example,'individuals who have been
involved in a recent car accident may experience a temporary rise in the
subjective probability of an accident. One may assess the divorce rate
in a given community by recalling divorces among one's acquaintances.
According to Tversky and Kahneman (1973, 1974, 1982), reliance on the
availability of an event in memory may lead to systematic overestimation
for familiar, emotionally salient, or otherwise imaginable events.

The positive impact of extraordinary characteristics on recall and
recognition is also well-documented in the basic memory literature,
where it is often referred to as the "Von Restorf Effect" (Crowder,
1976). For example, Radtke, Jacoby, and Goedel (1971) found that
inclusion of such nonsemantic features such as underlining target words

enhanced retrieval. Whitlow and Skaar (1979) reported that taraget
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: events which occurred with high numerosity (e.g., the number of 2

independent occurrences of an event within a discrete temporal period)

were judged to be more frequent than events which had actually occurred

*; with greater total frequency but relatively low numerosity. Virtually | é
any sort of distinguishing characteristic will serve to increase the

gf probability of its retrieval. However, Tversky and Kahneman were the

first to propose that such mediating variables also operate in Ei
real-world or highly complex situations involving judgments of frequency e
and probability. ' 5:

Tversky and Kahneman (1973) presented a series of 10 studies which ii
demonstrated that people can assess availability of instances with -]

reasonable speed and accuracy and that the judged frequency of classes 9

is biased by the availability of instances for construction and
retrieval. For example, subjects were instructed fo estimate the
relative ?requency with which the letter R appeared in the first and
third position in words of the English language. The majority of
subjects judged R to be more frequent in the first than in the third
position despite the fact that R occurs more frequently in the third
position. Tversky and Kahneman proposed that people answer such a

question by assessing the ease with which instances of the two

categories come to mind. Since it was easier to think of words that

& start with an R than of words where R is in the third position, the

researchers in the area of frequency estimation began to examine their

L g

Tf first category of words was judged to be more frequent. =
- The Avafilability Heuristic in the Frequency Estimation Literature if
'} Following the publication of Tversky and Kahneman's paper, other ;
2

& "

findings in 1ight of the availability heuristic. For example, Rowe and
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Rose (1977) employed the availability heuristic to explain their finding
that frequency estimations for target items in word lists were higher
when subjects were required to rate the imagery of all list items as
they were presented. However, only a few studies (Beyth-Marom &
Fischhoff, 1977; Lichtenstein, Slovic, Fischhoff, Layman, & Combs, 1978)
in the frequency estimation literature investigated the connection
between the availability heuristic and cognitive processes directly.
Beyth-Marom and Fischhoff (1977) asked subjects to make both aided and
unaided estimates of category size for countries and kibbutzim, the
names of which began with three different letters. In the aided
estimate condition, subjects were asked to 1ist as many instances of
countries and kisbutzim as possible beginning with one of the three
letters prior to their category estimations. For instances that were
easily available (e.g., subjects were able to produce many examples of
countries), unaided estimates of category size were correlated with two

direct measures of availability: time to produce first instance and

number of instances produced in the first five seconds. For instances
that were not easily available (e.g., subjects were unable to produce
many examples for kibbutzim), direct measures of availability did not

correlate with unaided estimation. However, aided estimates of easily

SO r vyv. v
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available instances did not correlate perfectly with total production of
instances, while unaided estimates of less available instances
correlated with actual category size. The authors concluded that
factors other than ease of instance production (e.g., 1exicographic'
structure of the language) had influenced frequency estimates and that

these factors may prove to be highly situation specific. Unfortunately,




9
the actual correlations were not reported and therefore it is difficult
to evaluate these conclusions.

A paper by Lichtenstein et al. (1978) is another that closely
examines the availability heuristic in frequency estimation. 1In a
series of three studies, subjects assessed the frequencies of causes of
death by making direct estimates and paired comparisons. Despite the
findings that (a) frequency estimates for causes of death generally
increased with increases in true frequency and (b) discriminability of
causes increased with the ratio of their statistical frequencies, the
overall accuracy of both direct estimates and paired comparisons were
quite poor. Two kinds of systematic bias were identified: (a) a
tendency to overestimate small frequencies and underestimate large
frequencies, and (b) a tendency to exaggerate the frequency of some
specific causes and to underestimate the frequencies of others, at any
given level of objective frequency.

The former bias is well-documented in the research on frequency and
probability esfimation (Attneave, 1953;~Er11ck, 1964; Stevens &
Galanter, 1957; Teigen, 1973). Previous researchers have suggested that
a .tendency to avoid extremely high or low responses (Erlick, 1964),
anchoring (Attneave, 1953), and range effects (Steve & Galanter, 1957)
may account for this bias. Lichtenstein et al. suggested both anchoring
(Lichtenstein & Slovic, 1971; Tversky & Kahneman, 1974) and the
availability heuristic as possible explanations.

However, it is the results and discussion related to the latter
bias--the tendency to exaggerate the frequency of some specific causes
and to underestimate the frequency of others--that provided valuable

clarification of the availability heuristic. In a fourth experiment,

. - . . . . » . T A B N
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Lichtenstein et al. examined people's direct and indirect experiences
(e.g., personal experience, newspaper coverage) with those specific
events for which relative frequency was consistently misjudged.
Lichtenstein et al. determined that measures tapping the availability of
information about causes of death did an excellent job predicting
subjects' judgments of the frequencies and relative frequencies of these
causes. The authors employed the concept of availability to explain
that it was the "sensational" causes of death such as botulism, tornado,
flood, and homicide that were overestimated (relative to predictions
based on the regression model), while the undramatic, quiet killers such
as asthma, tuberculosis, or diabetes were underestimated.

Lichtenstein et al. made two significant contributions to the
literature on the availability heuristic: (a) The researchers employed
real world events as stimuli for which actual frequency standards
exist and (b) their analyses of potential sources of bias contributed to
the strength of the argument that vividness or sensationalism is an
important explanation for the availability heuristic. However, Shanteau
(1978) argued that their findings are not "empirically compelling" due
to the fact that subjects were not exposed to the actual stimuli which
were used as standards for comparison. Also, he suggested that the
interpretations of the data would be more convincing if the same results
were replicated for other types of stimuli. There is clearly a need for
further research on the effect of the availability heuristic in judgment

of uncertainty.




11
The Availability Heuristic in the Social Judgment Literature

The theoretical implications of Tversky and Kahneman's work on the
role of the availability heuristic in judgment of uncertain events has
also influenced the work on social judgment (see Nisbett & Ross, 1980;
Taylor, 1982; Taylor & Thompson, 1982 for reviews). Considerable effort
has been devoted to the development of theory concerning the mechanisms
and cognitive processes underlying the availability heuristic in social
judgments of uncertainty. Unfortunately, although the availability
heuristic has been raised often as one possible explanation for
difficult social phenomena, there is lack of direct empirical evidence.
The unique contribution made by the work in social judgment has been the
refinement of concepts vital to the successful manipulation of
availability. Two works in particular have contributed to this
refinement process, Nisbett and Ross (1980) and Taylor and Thompson
(1982).

An influential book by Nisbett and Ross (1980) reviewed the many
explanations of the availability bias and proposed the vividness
hypothesis as the most important. They stated that ". . . information
may be described as vivid, that is, as likely to attract and hold our
attention and to excite the imagination to the extent that it is
(a) emotionally interesting, (b) concrete and imagery provoking, and
(c) proximate in a sensory, temporal, or spatial way" (p. 45). They

proposed that the more vivid the information, the more likely it is to

be recalled and hence disproportionately available for influencing
inferences at any time after information is initially encountered. The E
inferential impact of vividness could occur immediately upon receiving

information or after a delay. The authors identified three possible
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12
cognitive processes that could account for the effect: (a) the greater
1ikelihood thai wure vivid information provides a larger quantity of
information that receives more attention during encoding, (b) the
greater likelihood that vivid information recruits additiohal
information of similar import from memory, and (c) the greater
Iikelihood that more vivid information is pondered and rehearsed to a
greater extent in memory.

A recent review by Taylor and Thompson (1982) focused on studies }

testing the vividness hypothesis. They concluded that the vividness

* .'Q. .n'l s
PRI MR

O effect had produced discrepant results; however, not all researchers in

.
s U
.

-~ the area share this conclusion (Anderson, 1983). The majority of the
i studies have utilized persuasive communications as stimulus objects and
attitudes and opinions as judgments. Despite these similarities,

\ operationalizations of vividness have differed substantially.

; Researchers have used concrete language, pictures, videotapes, direct
_3;5:1 experience, and case histories. Overall, the manipulations have failed
e to produce a reliable differential recall effect. Even when recall
differences were demonstrated, they did not predict attitudes or
opinions consistently. Studies examining the use of case histories
produced the most favorable results. Case histories affected attitudes
. more strongly than statistical or base rate information. However,
Taylor and Thompson concluded that explanations other than the vividness
hypothesis could account for the greate; impact of case histories on

o attitudes. They suggested that (a) the failure to maintain information
equivalency across conditions and/or (b) the underuse of statistical
information rather than the overuse of case history information might

explain the effect.
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Taylor and Thompson (1982) presented an alternative hypothesis of
salience or differential attention as an explanation for the failure of
the laboratory studies and the lack of support for the vividness
hypothesis proposed by Nisbett and Ross. Differential attention refers
to the phenomenon in which one's attention is differentially directed to
one portion of the environment rather than another and operates via
differential encoding of information. However, except for emphasizing
the importance of differential attention versus absolute attention,
Taylor and Thompson's differential attention hypothesis is difficult to
distinguish from Nisbett and Ross' argument for the vividness effect via
encoding processes. Whether the encoding process alone is necessary and
sufficient to account for all instances of the availability heuristic
remains to be demonstrated.

Despite considerable effort devoted to the development of a viable
hypothesis explaining the cognitive processes underlying the
availability heuristic in social judgment, there is a lack of direct
empirical evidence. Although the availability heuristic has been raised
often as one of several possible explanations for different social
phenomena, very little research has been directed to how the
availability heuristic ties the content of what is available to
cognitive processing. In a review of the availability heuristic in
social judgment, Taylor (1982) concluded that the evidence for the use
of the availability heuristic is largely anecdotal and inferential.

Regardless, the work in social judgment has made a unique
contribution to the literature on the availability heuristic. It

provides an initial starting point from which to explore various

operationalizations of availability. The theoretical work of Nisbett
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and Ross (1980) and Taylor and Thompson (1982) refined concepts which

are vital to the successful manipulation of availability.

Generalizing the Effect of the Availability Heuristic

Across Tasks and Task Characteristics

Importance of Task Characteristics

Among the more significant insights that have emerged over the last
few years in decision theory is the important role played by seemingly
minor task characteristics in the way individuals approach decision
problems (Hammond et al., 1980; Howell & Burnett, 1978; Tversky &
Kahneman, 1981; Howell, Note 1). Some task characteristics may induce
or amplify distortions in human processing; others may promote more
"optimal" strategies. For example, Hammond and his associates (Hammond,
1981; Hammond, McCelland, & Mumpower, 1978, 1980) argued that task
characteristics may induce the individual to use different strategies in
processing information.

Some support for this position can be found in policy-capturing
studies that attempt to model the behavior of the individual decision
maker. For example, Slovic and MacPhillamy (1974) demonstrated that
variation in cue characteristic such as their dimensions (e.g.,
percentile scores relative to T-scores) may affect cue utilization and
consequent judgment.

Another group of studies that highlighted the importance of task
characteristics in decision making are those that compare judgments made
in real world tasks to those made in a laboratory simulation of the same
task. For example, Phelps and Shanteau (1978) reported that livestock
judges took many more cues into account in their judgments of swine when

the cues were presented in decomposed form using a fully crossed design
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than when pictures of swine, rather than feature lists, were evaluated.
In one of several examples presented by Ebbesen and Konecni (1980),
actual bail-setting decisions were compared with decisions made by the
same county judges for a simulated bail-setting task. Mulﬁiple
regression analyses indicated that the same four factors that were
manipulated in simulation also accounted for 95% of the variance in the
actual bail decisions. However, the pattern of results for the
simulated and naturalistic data were quite different. The extent to
which the accused was tied to the local area (e.g., owned a home, was
employed, and was married) was the most important factor that emerged
from the simulated task. In contrast, analysis of the decisions in the
actual bail hearings suggested that judges were primarily influenced by
the district attorney's recommendation and that the local ties factor
was negatively correlated with the judges' decisions. |

Ebbesen and Konecni (1980) summarized recent findings in the area,
concluding that what remains is ". . . a simple descriptive statement
suggesting that decision makers are sometimes sensitive to task
characteristics that are not specified by prior normative or theoretical
considerations (0lson, 1976) and that researchers do not know when
oversensitivities will emerge" (p. 24). They proposed that people
continually shift their strategies to meet the demands of the task and
that decision rules are created to fit the task. In this view, features
of the decision task and measurement procedures that have little or no
theoretical relevance might be expected to determine at least part of
the results one observes, e.g., the context in which the decision fs
presented, the salience of alternatives, the concreteness of the

information, the order of the presentation, the similarity of the cues,
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the nature of the decomposition of the task, and the form of the
measure,

An obvious first step toward understanding the relationship between
task characteristics and resulting decisions is the identification and
classification of relevant task components. Recently several attempts
were made to develop a taxonomy of task characteristics (Hammond et al.,
1980; Howell & Burnett, 1978; Tversky & Kahneman, 1981). Howell and
Burnett (1978) have developed a promising approach to the classification
of task features that is concerned specifically with judgments of
uncertainty.

A Cognitive Taxonomy for Uncertainty Measurement

Howell and Burnett (1980) highlighted the importance of the
interaction between the decision maker and the task in shaping decision
behavior. They proposed that the decision maker has a variety of
information processing options or strategies in his repertoire, but
which one he invokes in a particular case may depend on the task
structure. Therefore, a promising approach to classification would
focus on the cognitive implications of task features. Basically, they
attempted to distinguish some key task parameters in terms of presumed
links with underlying cognitive processes.

The basic tenets of Howell and Burnett's argument are as follows.
Judgments under uncertainty derive from combinations of four principal
classes of cognitive processes: prior generator knowledge, stored
historical data (usually event frequency), heuristics, and systematic

bias. A combination of characteristics of the task and stimulus events

o determines which of these processing options is invoked. Four distinct

Q;i response requirements constituted the basic task demands: frequency
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estimation, probability estimation, prediction, and choice. These
togeiner with characteristics of events--frequentistic versus
nonfrequentistic, internal versus external source of control, and known

versus unknown generators--were used as the primary taxonomic

parameters. Howell and Burnett concluded that uncertainty judgments
could be predicted on the basis of the above def{ning task features and
the possible processing option they induce.

A foremost objective of this taxonomy was to unravel possible
conceptual differences among what are commonly regarded as equivalent
measures of uncertainty. Such diverse measures as direct numerical
judgments and various choice paradigms have been used to measure
uncertainty. Howell and Burnett proposed that such seemingly minor
variations in response measures directly affected judgments under

uncertainty. For example, Howell's (1972) subjects judged their own

performance on a skill task with greater confidence when a choice
measure was used than when probability estimates were obtained. Such

methodbound results severely limit the generalizability of any

KR .  SMPRELAA

, conclusions drawn about judgments under uncertainty.

The Effect of Response Type on Judgment Under Uncertainty

} S RE]

The hypothesis derived from the taxonomy, that the impression of
uncertainty is directly related to the response required of the subject,
was tested in a study by Howell and Kerkar (1982). The basic research
plan was to develop subjects' impressions of the stochastic properties
of a variety of kinds of observed events and then probe those
impressions using different response requirements. The task consisted
of a simulated resource-allocation problem in which the subject served

as a dispatcher of coordinated emergency services. Performing this
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function over a number of sessions served to establish the impressions
of event likelihood upon which he was subsequently required to act in
different response modes. The three types of indicator responses were
frequency estimation, probability estimation, and predictive choice.
Based on the logic developed by Howell and Burnett (1978), it was
proposed that all three responses would reflect stored impressions of
observed event frequencies but that frequency estimates would produce a
more veridical account than probability estimates.

The results of Experiment I confirmed the hypothesis. The authors
found that in a frequentistic task, uncertainty was judged more
accurately using a past-oriented freghencz estimation than a
future-oriented probability estimation. Experiment I also tested the
effect of the estimation tasks on subsequent predictive choice
performance. The predictive choice task required the subjects to
indicate which one of a pair of presented events was most likely to
occur. The data clearly indicated that the estimation groups (frequency
and probability) made more accurate choices than a control group (which
was similar to the other two groups in all respects except that it made
neither type of estimation). Experiments II and III sought to clarify
the process by which estimation enhances choice performance. Results
were explained best in terms of a cueing hypothesis. Accuracy of
prediction choices was enhanced by both types of estimation (frequency
and probability). The authors interpreted these results as follows:
requiring the subject to estimate before choice performance cued
retrieval of the frequency component of both the frequency and
probability estimate. They concluded that, were the estimate itself

(i.e., the recorded uncertainty value) the key item of information, the
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choices would have corresponded more reliably with the quality of the j
estimates (i.e., the superior accuracy of frequency estimates over 4
probability estimates).

The Effect of Response Type on the Availability Heuristic for Judgments

of Uncertainty

The basic research plan of the present study borrowed heavily from
the theoretical work by Howell and Burnett (1978) and the empirical work é
by Howell and Kerkar (1982). The study extended the woik of Howell and R

Kerkar by attempting to induce a heuristic processing strategy. The Rk
logic in this approach is that if heuristic processing is indeed a -
function of task conditions, then it should be possible to shift
judgment along the normative-heuristic dimension by manipulating event
characteristics. The results of these manipulations should be

predictable change in the measurement of judgments under uncertainty.

However, the degree to which the changes produced by a heuristic

processing strategy are evidenced may depend on the type of response
measure. Due to the fact that the underlying cognitive processes by
which the availability heuristic operates have not been delineated it

was impossible to make specific predictions regarding the degree to

which the different response measures would reflect the induced
heuristic bias.

The basic task employed by Howell and Kerkar (1982) was also
- adopted for use in the present study for two reasons: (a) It
» facilitated a direct comparison of results from the present study with
those of Howell and Kerkar and (b) the key features of the task defined
it as a multidimensional task that closely simulated repetitive events

4
-
2
52 in the real wnrid. If the availability heuristic could be successfully
:
4
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induced and shown to affect judgments of uncertainty, the effect of
availability could be yeneraiized to more complex tasks.

To recapitulate, the purpose of the study was twofold: (a) to
generalize the effect of the availability heuristic to more complex
tasks and (b) to investigate the role that seemingly minor task

characteristics play in amplifying or reducing heuristic bias.
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Task

The task scenario used to expose subjects to a complex array of
event frequencies was that of emergency dispatcher for a hypothetical
city. The sole purpose of the task scenario was to provide structured

tasks that allowed subjects to acquire impressions of event frequency

T 4 R

and probability through experience. The acquisition phase of the

experiment occurred over three sessions. In each session subjects

completed (a) a resource allocation task and (b) a dispatching/verifying
task. Upon completing the third session of the acquisition phase,
subjects performed an estimation and a predictive choice task. |
Immediately following the third session subjects provided either the
frequency of specific events or the probability that the event Qou]d
occur on future occasions. After the estimation task, subjects were
presented with a series of pairs of events and asked to indicate which
they would choose as more likely to occur next.

Task Scenario (Acquisition)

Subjects served individually in the role of dispatcher of emergency

services for a hypothetical city. Their task was to dispatch emergency

vehicles to nine precincts of that city in response to programmed

- emergency cails. The nire precincts were displayed graphically as a

-4 :
:f nine-block grid on the screen of a TRS-80 microcomputer. Each emergency
52 call was a request for an ambulance or police vehicle, and each call

represented either an actual emergency or a false alarm. Each call was

displayed in the grid block corresponding to the precinct in which it

21
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occurred. The word "Police" or "Ambulance" was displayed, followed by
!’ the precinct number. "Police-8" represents an example of an event
;ii display.

Each type of emergency (police or ambulance) in each precinct

constituted a unique event. There were 18 events, that is, two types of
emergency calls in each of the nine precincts. These 18 events were
identified by the type cof call, police (P) or ambulance (A), and the
precinct in’which it occurred (1 through 9). Frequencies of 0, 1, 2, 4,
8, and 10 were randomly assigned to the 18 events, and the distribution
is given in Table 1. There were a total of 225 events, which were
presented in random order during three sessions. The stochastic process
by which the events were generated remained stationary from session to
session in all conditions. Subjects could thereby acquire experience
with the overall pattern of event uncertainties over sessions but, due
;; to the complexity of the situation and the absence of specific

information concerning how events are generated, they would not be

expected to master the entire task.

At the beginning of each session, subjects performed a resource

§ eae e

allocation task. Subjects distributed a fixed number of vehicles, 50

police and 30 ambulance, among the nine precincts at the beginning of

Sediind ANEE &

each session in what they considered to be the most advantageous fashion
for later allocation to particular emergencies. These allocations for a
each precinct were displayed on the screen in the appropriate location.

Then the emergency calls appeared one at a time. The subjects' task was i

to respond appropriately to each of the incoming calls. Immediate

feedback was given as to whether the call was a true emergency or false

alarm.
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TABLE 1
ASSIGNMENT OF FREQUENCIES TO THE 18 EVENTS )
]
Frequency Distribution Events
Per Over Three
Session Sessions Police (P) Ambulance (A)

0 0 P3 A7, A8 :

. 1 3 PE* A2, AS |

2 6 P2 Al, A3 1

4 12 P4, P9 Ag* 1

8 24 P, P? A6 I

10 30 PS, P8 A i

<

1

l

1

:

*These three events were manipulated as available events. A1l other
events served as control events.
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A cost/payoff scheme was devised which took into account both the 5
availability of emergehcy vehicles and the appropriateness of the !

decision to dispatch or verify (see Table 2). A score was computed that

reflected the quality of each decision. The score was displayed

continuously and accumulated over each session. Overall performance
indicated by the cumulative score over three sessions was of little

concern. Task performance was scored in order to motivate subjects to

attend to a variety of different frequentistic events.

The task scenario was developed b: Howell and Kerkar (1982). They
described the key defining features as (a) a frequentistic event
base--items to be processed occurred repeatedly, (b) complexity and form
of presentation designed to insure a relatively cognitive approach,

(3) plausibility or face validity--subjects had reason to see the task .

as inherently meaningful, and (4) incidental status of uncertainty

task--dispatching permitted but did not emphasize the formation of

uncertainty impressions of the stochastic properties of a variety of

observed events.
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Estimation Task
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At the end of the third session, subjects provided frequency and
probability estimates concerning the 18 events in accordance with their
particular group assignment. The frequency estimation questionnaire

asked subjects to estimate how many times each of the 18 events had

appeared. The probability estimation questionnaire asked each subject
to estimate the chances (0-100%) that the next call which would appear

would be one of the 18 events (see Appendix A).
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TABLE 2
POINT SYSTEM

Vehicles Available

True False

Emergency Alarm
Dispatch 1 -1
Verify -1 1

25

Vehicles Not Available

True False
Emergency Alarm
-1 -2
-2 0
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Predictive Choice Task j

Following the estimation task, subjects performed the predictive H

choice task. All subjects were presented with a list of 33 predictive i

choice pairs and instructed to circle the event in each pair which was
more likely to occur (see Appendix A).
Subjects

Thirty-two volunteers from several undergraduate psychology courses
served in exchange for course credit. They were assigned randomly to
two conditions that were distinguished on the basis of response mode.
Sixteen subjects made frequency estimates (FE) and 16 subjects made
probability estimates (PE). A1l subjects made predictive choices.

Design

The basic design was a 2 (frequency estimation versus probability

:

estimation) x 2 (available events versus control events) x 3 (three

event occurrences versus twelve event occurrences versus thirty event

occurrences). The availability of events and number of occurrences i
variables were designed as within-subject manipulations. S
Availability Manipulation g

The presentation of designated events was manipulated in two ways 5
in order to make them more available in memory. First, the display of E
the event on the TRS-80 screen, for example "Police-6," would blink on ‘j
and off for eight seconds every time the event category occurred. All 3
other events were presented as a constant display. %

Secondly, subjects were instructed that the blinking of the event E
display would indicate that additional information was received on this E

particular emergency call. It was explained that in many instances more

than one citizen or city official present at the scene of an emergency
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call would call in additional information to the dispatcher. This
additional information was presented on 5 x 8 index cards (see
Appendix B for examples). Each card represented the transcript of a
"telephone call" reporting emergencies. Each card was identified by the
precinct number and brief description of the primary land use of that
precinct, for example, "Ad4--residential low income." The case histories
were constructed from actual emergency calls received at the Central
Alarm Unit of the City of Houston, Texas, Fire Department. The order of
presentation of the case histories was identical aéross all subjects.
The cards were ordered such that their occurrences in the stack of cards
corresponded to the order in which the events were presented on the
screen. Subjects were instructed to flip the card over after they had
read the case history and before they responded to the call. Also, they
were told that they would be asked to recall the case histories at the
end of the experiment. This instruction was designed to insure that
subjects read the case histories.

Three out of 18 events were manipulated as available events, P6,
A9, and A4. Each of these events occurred at a different assigned
frequency: P6--3, A9--12, and A4--30 (see Table 1). In total, 45 out
of 225 events were manipulated as available events. Events which
occurred at the same assigned frequency as the three available event
types but whose presentations were not manipulated served as control
events. All subjects viewed both available and control events.

Number of Occurrences

Each of the events designated as available occurred at a different
assigned frequency throughout the three sessions (see Table 1). The

three different levels of occurrence were 3, 12, and 30 times across all
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;E sessions or 1, 4, and 10 times within each session. This variable was
@‘ also manipulated as a within-subject variable.
i: Procedure

The experiment was carried out over two days. Instructions were

given prior to the first session and included an explanation of the

Sancaniiiclih 4

purpose of the research (“"to gain a better understanding of how people
make resource-allocation decisions"), procedural instructions, and

;: familiarization trials. Specific instructions for the estimation and ' i
choice of tasks were given at the end of the third session.

The subject was seated in a small experimental booth before a

T WO L)

< TRS-80 microcomputer, on the screen of which was displayed: (a) a map

of the city zones, (b) a cumulative score for the session, (c) an )

indication of available resources, (d) each emergency call as it :

4 appeared, (e) the response to each call as it occurred, and i
‘ (f) immediate feedback on the outcome of each response. The

distribution and sequencing of the 75 events comprising each session was

programmed (see Table 1 for the assignment of frequencies to events).

Subjects entered their responses to the calls using the computer

keyboard, and the display of each call remained on the screen until the

fi response was properly entered. Thus, the input sequence was largely .
self-paced (1imited only by machine speed).

:;E Each session consisted of the resouirce allocation task foliowed by

r e the dispatching task. Subjects responded to 75 calls in each of the

three sessions. On the first day subjects completed two sessions. On

{j the second consecutive day subjects completed a third session. At the

/? end of the third session, the PE and FE questionnaires were administered

to their respective groups. Items probed the uncertainty associated
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with specific event categories (see Appendix A). Following these

estimations, the 33 predictive-choice pairs were presented (see

P -
b
5

Appendix A).
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RESULTS

Estimates

Frequency estimates were converted to proportions by dividing the
raw score by the total number of events so they would be on the same
scale as the probability estimates. The quality of the estimates was
evaluated in two ways. Since the stationary stochastic process used to
generate the repetitive events was identical in each session, there was
in all cases a basis for an objective definition of frequency and
probability of events. Performance was described in terms of deviation
trom this objective referent. The deviations were expressed as absolute
signed error or calibration (estimate - objective referent), relative

error (estimate/objective referent), and relative error using the

subjects' estimation of the total number of events to adjust the

estimates (adjusted estimate/objective referent). In addition, the 1
latter two sets of data were subjected to a 1og transformation. Since
the results were similar for all forms of the data, statistical analyses

performed on relative error calculated with the adjusted estimate will

Sttt SR " ket

be presented unless otherwise stated (see Appendix C for figures and
Appendix D for analysis of variance tables).

As predicted, available events were judged to have occurred more
often than control events (M = 1.93 and M = 1.53, respectively).
However, as can be seen in Figure 1, this finding was not consistent
across all three frequency levels. For events that occurred 3 times out
of 225, available events (M = 3.93) were judged to have occurred more

often than control events (M = 2.83). Also for events that occurred 30

30
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Type of Event Type of Estimation

Availability Frequency A

Probability A

3.5 Control Frequency o
Probability o

1
o
.
N

Relative Errgr

]
nN
.
(3,

-4.5

Number of Event Occurrences

FIGURE 1

RELATIVE EPROR CALCULATED WITH THE ADJUSTED ESTIMATE ?

FOR FREQUENCY AND PROBABILITY ESTIMATION PERFORMANCE !“
FOR TYPE OF EVENT (AVAILABILITY VERSUS CONTROL)

AND LEVEL OF EVENT OCCURRENCE (3 VERSUS 12 VERSUS 30)




times out of 225, the available events (M = -.89) were judged to have
occurred more often than the control events (M = -.57). However, for
the events category that occurred 12 times out of 225, the control
events (M = 1.35) were judged to have occurred slightly more often than
the available events (M = -.97).

The absence of an availability effect at this assigned frequency
level was unexpected. However, consideration of the overall pattern of
estimation of both available and control events provides some

explanation. In general, subjects overestimated events that occurred 3

times out of 225 (M = 3.38) and underestimated events that occurred 30

times out of 225 (M = -.73). However, events that occurred 12 times out
of 225 (M = 1.16) were judged fairly accurately.

Statistical analyses support these conclusions (see Appendix D for
analysis of variance tables). A two-way interaction of type of event
(available versus control) by number of occurrences (3 versus 12 versus
30) was significant for all cases: F (2, 60) = 17.51, p = .000 for
calibration and F (2, 60) = 12,23, p = .000 for relative error. The
main effect for type of event was significant. The F (2, 60) values
were 6.20, p = .019 for calibration and 9.69, p = .004 for relative
error, Also the main effect for number of occurrences was significant.
The F (2, 60) values were 301.9, p = .000 for calibration and 214.18,
p = .000 for relative error.

There were no significant differences for frequency estimates:
(M = .31) compared with probability estimates (M = .25) nor any
significant interactions of type of estimation with any other variable.

The average correlaticns of frequency and probability estimates with the

objective referent for subjects were .60 and .56, respectively. After
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converting these r's to Ez’ there was no significant difference in
accuracy for type of estimation.

Predictive Choice Pairs

To examine the effect of the type of event (availability versus
control) and the ratio of occurrences, available events were paired with
control events of identical frequencies, that is, 3:3, 12:12, 30:30. If
the subject indicated the available event to be more likely to occur,
the choice was coded +1. If the subject indicated the control event as
more likely, the choice was coded -1. As predicted, the effect of type
of event was indicated by the positive direction of the grand mean
(M = .2889). Across all levels of ratio of occurrences subjects chose
the available event as more 1ikely to occur, F (1, 28) = 4.41, p = .04,
However, as can be seen in Figure 2, this finding was not consistent
across all three levels of assigned frequency. For choice pairs
constructed with the available event which cccurred 12 times and a
control event which occurred 12 times, subjects tended to choose the
control event as more likely to occur (M = -.6667). For choice pairs
constructed of available and control events which occurred 3 and 30
times, subjects chose.the available event as more 1ikely to occur (M =
.2667 and M = 1.2667, respectively). The effect of the ratio of
occurrences variable was significant, F (2, 56) = 12.24, p = .000.
There was no significant difference in choice performance following
frequency estimation (M = .444) compared with choice performance
following probability estimation (M = .133) nor any significant
interactions of prior type of estimation with any other variable. (See

Appendix D for analysis of variance table.)
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FIGURE 2 i

PREDICTIVE CHOICE PERFORMANCE FOR CHOICE PAIRS 2

COMPARING AVAILARLE AND COMTROL EVENTS "y

OF THREE DIFFERENT RATIOS OF EVENT OCCURRENCES
(THE CHOICE OF AN AVAILABLE EVENT WAS CODED +1.
THE CHOICE OF A CONTROL EVENT WAS CODED -1.)
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The present study produced three noteworthy findings. First, the &;

\'

availability heuristic was manipulated successfully in a multi- E

dimensional task that is characteristic of complex repetitive events in

..

b a4 SRS

the real world. Results support the general findings that the
availability of an event in memory produces an overestimation of the

frequency and probability of event occurrences. Choice behavior was

P

similarly affected such that, in binary choice pairs, available events
were judged as more likely to occur. Second, the findings draQ "
attention to the importance of event charactgristics, for although D
results supported the overall effect of the availability heuristic, the
effect was not consistent across all levels of assigned event frequency. ii
At the middlie level of assigned event frequency, the availability

heuristic did not create the expected overestimation. This finding was

consistent across both frequency and probability estimation and choice
predictions. Third, results are not coﬁsistent with previous findings
of superior performance for frequency estimation over probability
estimation (Howell & Kerkar, 1982). The following discussion examines
each of these findings in greater detail with an eye toward possible
explanations.

Researchers have invoked the availability heuristic as én
explanation since its conception by Tversky and Kahneman ten years ago.
Unfortunately, the majority of the studies designed to demonstrate the
heuristic have employed highly simplistic experimental stimuli which are

totally lacking in the "richness" or multidimensionality that
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characterizes repetitive events in the real world. Even results from
studies which employed "real world" events as stimulus material
(Lichfenstein et al., 1978) are to be considered cautiously because the
judgments were not based upon actual experience with the data (Shanteau,
1978). Highly simplistic stimuli may not yield simplified
representations of real world frequentistic information processing, but
rather qualitatively different representations. The judgmental
heuristics which mediate the allocation of attention and the resultant
activation of special controlled processes when individuals attempt to
code, store, and retrieve information cannot be seen in most laboratory
investigations because there is rarely any uncertainty about what
information should be attended to or how it should be encoded (Marques,
Note 2). The findings from the present study demonstrated the
generalizability of the effect of the availability heuristic to more‘
complex tasks in which people handle uncertainty intuitively.

The second important finding from the present study suggests that
the effect of fhe availability heuristié may not be the same across all
levels of event frequencies. At the.midd1e level of assigned event
frequency (12 event occurrences), the availability manipulation did not
produce the expected overestimation. In fact, at this level of assigned
event frequency subjects judged the occurrences of both available and
control events most accurately, while events at the low and high level
of frequency were underestimated and overestimated, respectively. The
superior accuracy of estimates at the middle frequency range has been
demonstrated often in the frequency estimation literature (Erlick, 1964;
Stevens & Galanter, 1957; Teigen, 1973). Unfortunately, this literature

does not address the availability heuristic and therefore cannot account
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for the present reversal at the middle level of assigned event frequency
in which the control events were judged to occur reliably more often
than the availability events.

One possible explanation for this reversal at the midrange
frequency level may be found in the results of a study by Voss, Vereb,
and Bisanz (1975). Measuring frequency judgment latencies, these
authors discovered an inverted U function of frequency. They suggested
that frequency estimation is encoded by different processes, depending
upon the assigned frequency of event occurrence. The authors discussed
a two-process model of stimulus encoding. The first stage involved a
search and counting of stimulus representations for lower frequency
values of 2 to 8, whereas the second stage involved access to stimulus
encoding and a direct estimate for frequencies of 8 to 32. The
suggestion of different processes is an interesting explanation.
However, the results of the present study cast doubt on a "counting"
explanation for the lower frequency range since the effect of
avai‘ability appears to be greatest at lower frequency values. Further
investigation of the lower to middle range of assigned event frequencies
is clearly warranted.

The failure of this study to support the finding (Howell & Kerkar,
1982) that judgments under uncertainty are more accurate under a
past-oriented frequency estimation than under a future-oriented
probability estimation may appear at first to be contradictory.

Although the procedure of this study closely parallels the general
procedures created by Howell and Kerkar (1982), one change in procedure,

the availability manipulation, eliminated (or at least greatly reduced)

these authors' most consistent finding: superior accuracy of
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past-oriented frequency estimations. One explanation might be that the
.ﬁ_ frequency-probability effect is extremely fragile. However, since they
» observed it under a variety of other task conditions such an account
seems unlikely. Rather, the failure of what appears to beva fairly
reliable phenomenon under the specific conditions of the present study
may provide a clue as to the process by which the availability heuristic
operates.

i Howell and Kerkar (1982) proposed that in the case of probability
estimation the predominant tendency was toward overestimation. They
interpreted these findings as consistent with the Howell and Burnett
f,; (1978) taxonomy in that probability estimation is seen to depend more

- heavily on transient information and an "overconfidence" bias, while
Sif frequency estimation draws mainly on the (more veridical) stored
“frequency record." Extending this line of thought, the present
jntentional distortion in the encoding of frequentistic information
(created by the availability manipulation) may have operated in such a
fashion as to distort the frequency record itself (by whatever means it
may be represented in memory). To the extent that both estimations are
i:~ dependent on retrieval of this record, both estimations reflect the
distortion. However, to the degree that the frequency estimation is a
more direct "readout" of this record, it may be influenced to a greater

extent by the availability heuristic. If this is the case, expected

Shu superior accuracy of the frequency estimation disappears.

Qfﬁ This argument would lead one to believe that judgment for the
L{f control events would evidence the superior accuracy of frequency
®

estimation compared with probability estimation. However, the frequency

estimates of the control events do not appear to be significantly more

.....
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A e

accurate than probability estimates. Due to the fact that the
underlying cognitive processes by which the availability heuristic
operates have not been delineated, it is impossible to provide more than
speculative explanation for these findings. Clearly, the plausibility
of such an interpretation awaits further investigation.

In summary, the present study has extended the generalizability of i
the avaiIabi]ity heuristic to more complex tasks in which people judge
uncertainty. However, the findings concerning event characteristics and
response mode represent only an exploratory step toward defining the
degree to which basic findings hold across a range of task

characteristics.
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FREQUENCY ESTIMATIONS

Please base your estimations on the total nhmber of events that you

experienced over all three sessions.

1. How many total police calls did you receive?
2. How many total ambulance calls did you receive?

3. Using the grid presented below, indicate number of police and
ambulance calls you received in each district.

Police Ambulance Police AmbuTance Police Ambulance

Police Ambulance Police AmbuTance Police Ambulance

-
t! Police Ambulance PoTice AmbuTance Police AmbuTance

~
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If a call comes in, what are the

police call?

If a call comes in, what are the chances (0-100%) that it is an

ambulance call?

Using the grid below, estimate the chance as a percentage (0-100%)

PROBABILITY ESTIMATIONS

experienced over all three sessions.

Please base your estimates on the total number of events that you

chances (0-100%) that it is a

that police and ambulance calls will occur in each district.

% %
Police Ambulance

2

% %
PoTice Ambulance

% %
Police Ambulance

gy 9
Police Ambulance

5

% %
Police AmbuTlance

% %
Police Ambulance

% %
Police Ambulance

8

% %
PoTice AmbuTance

% %
Police Ambulance

CIR IR WO U S D A Y T ST IR T G UL I W I SOy . g P S

PP IO N ISP T




e - sy Ly R - TR T Y e TS TR T e T e e R e TR R RT R AT REE T AT AT TR T TS TR T e T

48
CHOICE PREDICTIONS

The following is a list of pairs of events. P stands for police. A
stands for ambulance. The number that follows indicates the district in
which the event occurred. Please circle which of the events in each
pair is more likely to occur. Feel free to use your map as a reference

at any time.

A2 P5 A5 PS
A2 P8 P8 P6
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EXAMPLES OF CASE HISTORIES
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EXAMPLES OF CASE HISTORIES

Example 1

Can you send an ambulance to the 6th
Ward neighborhcod pool? He've got a
kid who has just been pulled out from
the bottom of the deep end. No one
knows how long he was down there.
Three 1ifeguards are working on him
now. It looks bad, please hurry.

A4 Residential-Low Income

Example 2

Something terrible has happened!

My son came home this morning around )
4:00 a.m. He had blood all over his
clothes. He took them in the back

yard and burned them. He's carrying

a gun with him. Please do something
before he hurts himself or someone

else.

P6 Residential-Middle Income
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Office of Naval Research
800 North Quincy Street
Arlington, VA 22217

-

1

t L
PONTF T PPEN

 « SOVONOLIEIIPNINS -




CALALAAALS
‘. . S .

X
LR B

L4
1

1

v
H

L4 -Yv-:-r-vvn?'.'.glv*

3

T T TT— y . NIt il QB ARE. Gelh Sl S Sl el St

Department of the Navy

Special Assistant for Marine Corps
Matters

Code 100M

Office of Naval Research

800 North Quincy Street

Arlington, VA 22217

Dr. J. Lester
ONR Detachment
495 Summer Street
Boston, MA 02210

Mr. R. Lawson

ONR Detachment

1030 East Green Street
Pasadena, CA 91106

CDR James Offutt, Officer-in-Charge
ONR Detachment

1030 East Green Street

Pasadena, CA 91106

Director

Naval Research Laboratory
Technical Information Division
Code 2627

Washington, D. C. 20375

Dr. Michael Melich
Communications Sciences Division
Code 7500

Naval Research Laboratory
Washington, D. C. 20375

Dr. J. S. Lawson

Naval Electronic Systems Command
NELEX-06T

Washington, D. C. 20360

Dr. Robert E. Conley

Office of Chief of Naval Operatioms
Command and Control

OP-094H

Washington, D. C. 20350

CDR Thomas Berghage
Naval Health Research Center
San Diego, CA 92152

November 1982

Department-of the Navy

Dr. Robert G. Smith

Office of the Chief of Naval
Operations, OP987H

Personnel Logistics Plans

Washington, D. C. 20350

Dr. Andrew Rechnitzer

Office of the Chief of Naval
Operations, OP 952F

Naval Oceanography Division

Washington, D. C. 20350

Combat Control Systems Department
Code 35

Naval Underwater Systems Center
Newport, RI 02840

Human Factors Department

Code N-71

Naval Training Equipment Center
Orlando, FL 32813

Dr. Alfred F. Smode

Training Analysis and Evaluation
Group

Orlando, FL 32813

CDR Norman E. Lane

Code N-7A

Naval Training Equipment Center
Orlando, FL 32813

Dr. Gary Poock

Operations Research Department
Naval Postgraduate School
Monterey, CA 93940

Dean of Research Administration
Naval Postgraduate School
Monterey, CA 93940

Mr. H, Talkington

Ocean Engineering Department
Naval Ocean Systems Center
San Diego, CA 92152

- A L S s N . .
T T e e e e e T A




-V

Department of the Navy

Mr. Paul Heckman
Naval Ocean Systems Center
San Diego, CA 92152

Dr. Ross Pepper

Naval Ocean Systems Center
Hawaii Laboratory

P. 0. Box 997

Kailua, HI 96734

Dr. A. L. Slafkosky

Scientific Advisor

Commandant of the Marine Corps
Code RD-1
Washington, D. C. 20380
Dr. L. Chmura

Naval Research Laboratory
Code 7592

Computer Sciences & Systems
Washington, D. C. 20375

HQS, U. S. Marine Corps
ATTN: CCA40 (Major Pennell)
Washington, D. C. 20380

Commanding Officer
MCTSSA

Marine Corps Base
Camp Pendleton, CA
Chief, C3 Division
Development Center
MCDEC

Quantico, VA 22134

92055

Human Factors Technology Administrator
Office of Naval Technology

Code MAT 0722

800 N. Quincy Street

Arlington, VA 22217

Commander

Naval Air Systems Command
Human Factors Programs
NAVAIR 334A

Washington, D. C. 20361

. e . .
a4 2 A o om e e e s

November 1982

Department of the Navy

Commander

Naval Air Systems Command
Crew Station Design
NAVAIR 5313
Washington, D. C. 20361
Mr. Philip Andrews

Naval Sea Systems Command
NAVSEA 03416
Washington, D. C. 20362
Commander

Naval Electronics Systems Command
Human Factors Engineering Branch
Code 81323
Washington, D. C. 20360
Larry Olmstead

Naval Surface Weapons Center
NSWC/DL

Code N-32

Dahlgren, VA 22448

Mr. Milon Essoglou

Naval Facilities Engineering Command
R&D Plans and Programs

Code 03T

Hoffman Building II

Alexandria, VA 22332

CAPT
LDBR Robert Biersner

Naval Medical R&D Command
Code 44

Naval Medical Center
Bethesda, MD 20014

Dr. Arthur Bachrach

Behavioral Sciences Department
Naval Medical Research Institute
Bethesda, MD 20014

Dr. George Moeller

Human Factors Engineering Branch
Submarine Medical Research Lab
Naval Submarine Base

Groton, CT 06340

P T e e P P, S L. "SR, S

! ‘
"t
-1
..1
q
4

s 2 ) EER A s.a R A_X !

272 N X Satati %,

L 6 R ZialmTeta”




L
R

.........

Department of the Navy

Head

Aerospace Psychology Department
Code LS

Naval Aerospace Medical Research Lab
Pensacola, FL 32508

Commanding Officer
Naval Health Research Center
San Diego, CA 92152

Commander, Naval Air Force,
U. S. Pacific Fleet
ATTN: Dr. James McGrath
Naval Air Station, North Island
San Diego, CA 92135

Navy Personnel Research and
Development Center

Planning & Appraisal Division

San Diego, CA 92152

Dr. Robert Blanchard

Navy Personnel Research and
Development Center

Command and Support Systems

San Diego, CA 92152

CDR J. Funaro

Human Factors Engineeing Division
Naval Air Development Center
Warminster, PA 18974

Mr. Stephen Merriman

Human Factors Engineering Division
Maval Air Development Center
Warminster, PA 18974

Mr. Jeffrey Grossman
Human Factors Branch
Code 3152

Naval Weapons Center
China Lake, CA 93555

Human Factors Engineering Branch
Code 1226

Pacific Missile Test Center
Point Mugu, CA 93042

November 1982

Department of the Navy

Dean of the Academic Departments
U. S. Naval Academy
Annapolis, MD 21402

Dr. S. Schiflett

Human Factors Section

Systems Engineering Test
Directorate

U. S. Naval Air Test Center

Patuxent River, MD 20670

Human Factor Engineering Branch
Naval Ship Research and Development

Center, Annapolis Division
Annapolis, MD 21402

%ﬂarn Crisp

Code N 51

Combat Systems Department
Naval Surface Weapons Center
Dahlgren, VA 22448

Mr. John Quirk

Naval Coastal Systems Laboratory
Code 712

Panama City, FL 32401

CDR C. Hutchins

Code 55

Naval Postgraduate School
Monterey, CA 93940

Office of the Chief of Naval
Operations (OP-115)
Washington, D. C. 20350

Professor Douglas E. Hunter
Defense Intelligence College
Washington, D. C. 20374

Department of the Army

Mr. J. Barber

HQS, Department of the Army
DAPE-MBR

Washington, D. C. 20310

........

s T AT T e T ¥ TR W

LEEL

IS > .§ RS

P T L4 A B0 NI

¥ > <,



O - 4<hEM AN A S

L% 2L
o e 8

T T v MRS e

Department of the Navy

Dr. Edgar M. Johnson
Technical Director
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Psychological Documents (3 copies)
ATTN: Dr. J. G. Darley

N 565 Elliott Hall

University of Minnesota
Minneapolis, MN 55455
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